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The importance of engineering and construction 
alignment throughout the project lifecycle 


Construction is where the rubber meets the road. This 
phase historically is the most challenging time of the project^ 
often characterized by problems with high levels of urgency 
and difficulty. One undeniable fact about these problems ex¬ 
ists: most of these problems could have been addressed and 
prevented during engineering. This article focuses on a sig¬ 
nificant root cause of most construction issues—the lack of 
necessary alignment between engineering and construction 
throughout the project lifecycle. 

Engineering and construction organizations. The way en¬ 
gineering and construction teams interface depends heavily on 
the project delivery method chosen by the owner. For example^ 
in the design-build method^ one company is contracted to deliver 
the construction project from the beginning of design to the end 
of construction; whereas^ in the design-bid-build method^ the 
construction entity is selected after design has been completed. 

Some delivery methods; such as design-build; are more con¬ 
ducive to alignment. However; in all delivery methods; the en¬ 
gineering and construction teams are typically considered two 
separate groupS; and there is always potential for a lack of align¬ 
ment that could lead to serious execution problems. 

No matter what the delivery method iS; the project leader¬ 
ship should focus on following areas of alignment from the proj¬ 
ect outset and on monitoring them throughout the project. 

AREAS OF ALIGNMENT 

The following are areas of alignment that must be consid¬ 
ered on a project: 

Project execution planning. During front-end loading 
(FEL); the project team initiates the project execution plan 
(pep) for the entire project. In the beginning of each phase; the 
PEP should be revisited to ensure its suitability to existing proj¬ 
ect circumstances. Collaboration among all stakeholders during 
PEP development is a great first step to ensure alignment on the 
use of best practices applied to the project. The Construction In¬ 
dustry Institute (CIl) Implementation Resource 310-2: Appen¬ 
dix I.A; provides a comprehensive table of contents for a PEP 
that can be customized depending on project specifics. It is im¬ 
portant to obtain the buy-in from all stakeholders for every sec¬ 
tion of the PEP and to avoid treating this plan as just a formality 


to meet FEL requirements. Going over all aspects of project ex¬ 
ecution with the involved stakeholders is an alignment tool that 
results in early discussion about project interface requirements. 

Definition of deliverables. Design deliverables should be 
agreed upon during FEL. The construction team should agree 
with the engineering team on the type and format of deliver¬ 
ables that will be best suited for the installation process. With 
this lack of input; inefficiencies can be experienced during con¬ 
struction; resulting in the need to reformat or reproduce engi¬ 
neering deliverables to meet construction needs. 

To ensure that construction input is obtained for the relevant 
deliverables; all parties should concur on the responsibilities for 
the reviews and approvals required for engineering deliverables. 
In addition; the project must have agreed-upon document distri¬ 
bution lists for deliverables to ensure that all the right people in 
construction receive the latest information in a timely manner. 

Construction work packaging. All parties responsible for 
engineering and construction must be aligned on how the engi¬ 
neering work will be delivered to construction. 

The process to create construction work packages (CWPs) 
varies greatly among industry practitioners. The purpose is to 
divide the engineering deliverables into manageable and logi¬ 
cal constructible units. Whether using an established in-house 
process developed by the engineering contractor or adopting 
an industry-wide best practice; such as advanced work packag¬ 
ing (AWP) developed by the CII; it is necessary to have com¬ 
plete agreement on the format; level of details; work division 
logics and relevant communication protocols between both 
CWP developers and users. In this alignment area; it is impor¬ 
tant to consider the construction contractors’ level of sophisti¬ 
cation for using the advanced methods of work packaging; and 
to consider adequate information systems to support handover 
packages to construction. It is also crucial to determine suffi¬ 
cient support for the roles that CWP implementation requires 
in all project phaseS; and to place suitable contractual require¬ 
ments in construction subcontracts for work packaging. 

If work packaging is done with due planning and buy-in 
from all stakeholders; then the project will benefit from effi¬ 
cient crews—with little time wasted due to well-planned work 
packages. 
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Interface management. Identifying and managing inter¬ 
faces efficiently is one of the main goals of project alignment 
efforts. Early discussion on what interfaces will be needed be¬ 
tween engineering and construction paves the way for estab¬ 
lishing measures to manage such interactions. Large projects 
can benefit from assigning an interface manager to monitor 
and facilitate overall project interfaces. An effective tool to de¬ 
fine the roles and responsibilities for interface points between 
engineering and construction disciplines is the responsibility 
assignment matrix (TABLE l). In this matrix^ typically, roles are 
listed horizontally, the tasks are listed vertically, and, at the 
intersection, the appropriate designation is assigned (e.g., “re¬ 
sponsible,” “accountable,” “consulted” and “informed”). 

With the development of this matrix, everyone on the proj¬ 
ect should be clear on their roles and others’ roles. This matrix 
could be beneficial, provided that the project personnel are 
aware of its value and use it to define and manage interfaces 
between project stakeholders. 

Constructability. Another process that helps alignment im¬ 
mensely is the constructability review. Constructability re¬ 
views should be intertwined with issuing the engineering de¬ 
liverables. Typically, formal constructability sessions are held 
once or twice during the EEL and engineering phases. How¬ 
ever, systematic input from construction should be ingrained 
in the work process so that all engineering deliverables are re¬ 
viewed from the constructability point of view by the entity 
that will be installing the associated asset. 

Safety. Construction safety is a top priority during the project 
execution phase. Safety personnel on the project are respon¬ 
sible for the implementation of various measures to reduce the 
risk of injuries and accidents. However, assembling the safety 
team and establishing necessary procedures usually occur when 
construction starts. This may cause rework during the construc¬ 
tion phase if the project team realizes that the design cannot be 
safely built. To prevent this, project leadership should be more 
proactive to engage construction safety professionals in the de¬ 
sign phase to review all relevant design deliverables. This results 
in less rework both during engineering (since timely identifica¬ 
tion of unsafe designs prevents the team from basing the rest of 
the engineering on the wrong design) and construction. 


Information management. How data and documents are 
managed could have an enormous impact on project execution. 
Procedures and tools related to the issuance and management of 
engineering documents should be agreed upon with the input 
of all stakeholders as early as possible. Horror stories abound in 
the construction industry related to the use of wrong revisions 
that have caused serious consequences. In addition, an agree¬ 
ment should be reached among project principals on the use 
of management information systems. Especially on large capi¬ 
tal projects, the large amount of data should be organized, ac¬ 
cessed, analyzed and reported. How this data is communicated 
effectively depends on how aligned the team members are on 
the application of management information systems. 

Companies that have standardized the information man¬ 
agement tools should also have this early-on discussion to en¬ 
sure tool applicability on each specific project. 

Materials management. While engineering is heavily in¬ 
volved in developing the packages for procurement of material, 
construction needs should not be forgotten. The required- 
at-site dates, especially for long-lead and critical equipment, 
should be agreed upon in the early engineering phase to help 
prioritize procurement activities. Affected project stakehold¬ 
ers should be aligned on the responsibility of procuring each 
material, as to whether it is to be bought by the engineering 
contractor, the owner or the construction contractor. Logis¬ 
tics and heavy-lift requirements must be discussed early in 
the project to incorporate necessary transportation or rigging 
requirements into the design. Close coordination of the deliv¬ 
ery can save time and cost by reducing site storage and double 
handling. Just-in-time delivery for big equipment with many 
pieces is certainly achievable, albeit with advanced planning 
and coordination. In addition, agreement on utilizing a proven 
material management system that integrates all purchasing 
activities from the request-for-quotation (RFQ) stage to final 
onsite delivery is essential for a smooth procurement process. 

Modularization plan. The right amount of modularization 
and pre-assembly is a significant factor in reducing the total in¬ 
stalled cost of capital projects. However, the optimal balance be¬ 
tween modular and stick-built construction cannot be achieved 
unless there is full alignment—early in the project—between 


TABLE 1. Example of a responsibility assignment matrix 


Activities* 

Project 

manager 

CWP 

manager 

Site 

manager 

Automation 

manager 

Project 
controis iead 

Procurement 

manager 

Engineering 

manager 

Process 

iead 

Mechanicai 

iead 

Piping 
iead 1 

Identify CWP manager 
and CWP coordinators 
in each discipline 

R 

C 

C 

1 

C 

C 

C 

C 

C 

c 1 

Develop the work 
packaging strategy 
and input into PEP 

R 

A 

A 

C 

C 

C 

C 

C 

C 

c 1 

Develop work packaging 
schedule and input 
into project schedule 

A 

R 

A 

C 

c 

c 

c 

c 

c 

C 1 

Set up automation tools 
for CWP implementation 

A 

A 

A 

R 

c 

c 

c 

c 

c 

C 1 

Prioritize work packaging 
by material delivery 

A 

R 

A 

1 

c 

A 

c 

c 

c 

c j 


*Key: R = Responsible, A = Approve, C = Consult, I = Inform; Note: The activities listed represent a small sample size of several other assignments within the matrix. 
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the affected stakeholders on the modularization scope. Factors 
such as logistics cost; offsite construction benefits; safety risk 
reduction and improved scheduling by parallel construction 
should be discussed in the initial phases of the project to final¬ 
ize the right execution plan for modularization. 

Revamp plan. When a modification in an existing plant is part 
of the scope; careful coordination among the involved parties 
must be a top priority for project management. A revamp plan 
should be initiated in early phases of the project. Engineering and 
construction teams should review the status of available as-built 
information. Apian should be in place to validate the accuracy of 
as-built data. If as-built data is not enough; field measurements 
or mapping should be done accordingly. Engineering personnel 
should get feedback on construction strategies; such as the extent 
of field weld allowed. The size of equipment; pipe and structure 
can be affected by the feasibility of lifting and hauling through 
congested areas. Owners typically prefer that most construction 
activities be performed outside of shutdowns. This requires ad¬ 
vanced planning and coordination with the involved parties to 
shift the maximum amount of scope possible to before or after 
a turnaround. Other areas of coordination in revamp projects 
include underground coordination; along with coordination of 
concurrent projects in the same area and demolition planning. 

Requests for information (RFIs). Even with all the planning 
and steps taken that have been previously mentioned; there will 
still be instances where things will not go as planned. The key is 
to have a systematic approach to resolve them. 

In the case of RFIS; usually the feedback from the engineer¬ 
ing team determines the path forward. Whether using the 
onsite or home-office engineering team; this input should be 
obtained promptly with review and buy-in from construction 
management. Using mobile technologies to better inform the 
remotely located engineers has also proven helpful in expedit¬ 
ing the RFI response. 


Turnover. A successful project manifests itself in an effective 
startup. Proper turnover planning in early engineering to incor¬ 


TABLE 2. Project leadership can increase productivity 
by focusing on certain alignment areas 

Phase 

Alignment areas 

FEL 

Engineering Construction 

Project execution planning 

X 

X 

X 

Definition of deliverables 

X 

X 


CWP 

X 

X 

X 

Interface management 

X 

X 

X 

Constructability 

X 

X 


Safety 

X 

X 

X 

Information management 

X 

X 

X 

Material management 

X 

X 

X 

Modularization planning 

X 



Revamp planning 

X 

X 


RFIs 



X 

Turnover 


X 

X 


porate commissioning requirements into the design prevents re¬ 
work in the final phases of the project. Soliciting input from the 
construction turnover team to define turnover systems during 
the detailed design phase could lead to better organization of de¬ 
sign deliverables by the turnover systems. Inefficiencies regarding 
transition to system-based execution; rushed decisions to meet 
the turnover schedule; and late process changes and startups 
could be prevented by early and sustained alignment between 
the stakeholders in the turnover and commissioning processes. 

Takeaway. The construction industry suffers tremendously 
from inefficiencies caused by the lack of alignment between 
engineering and construction. Project leadership can increase 
productivity by focusing on certain alignment areas (TABLE 2). 
Effective collaboration between engineering and construction 
teams on project execution planning; definition of deliverableS; 
construction work packaging; interface management; construc¬ 
tability, safety, information management, material management, 
modularization planning, revamp planning, RFI responses and 
turnovers could reduce execution inefficiencies immensely. hP 
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